In calculating the radiation pattern of a reflector antenna, the central step is to evaluate the following radiation integral: = wave number
z f(x,y) (equation describing the reflector surface) E = projection of the reflector on the xy plane (Fig. Ib ).
= wave number
We note that (1) is not a two-dimensional Fourier integral because of the presence of the factor exp(jkwz), which reads explicitly exp(jk/l -(u2 + v2) f(x,y)) ( 2 ) In the past years, there has been a tremendous amount of effort to convert the radiation integral (1) to a Fourier integral. A popular method is the so-called "p-series expansion," in which the integral in (1) is expressed as Here 80 is the polar angle of the main beam, Each integral Ip(u,v) in (3) is indeed a Fourier integral. Several clever schemes can be used for its evaluation [l] -[91. As an aperture field over a planar surface by GO or GTD [lOI,[lll. alternative to the p-series expansion, we may first calculate the Over the planar. surface, e is equal t o a constant and the integral in (1) is reduced to a Fourier integral. Needless to say, either the p-series expansion or GO/GTD involves sophisticated mathematical manipulations. drawback, namely, the analyses are heavily geometry dependent.
While the above efforts are gratifying, they all suffer a Usually a given analysis fails if the reflector surface is changed from, for example, parabolic to hyperbolic, or the reflector boundary from circular to trapezoidal.
As a consequence, one needs to develop different versions of computer code for different reflector geometries. ' The purpose of this note is to point out that, because of the rapid progress of computer power, it is no longer advan- Table 2 shows the computation times of the methods on a brute-force FFT is of the same order of magnitude as the computation times using GO, GTD, and the Fourier-Bessel series method. For nonparabolic reflectors, the coefficients of the pseries method must be computed for every observation point. Hence, the computation times using the p-series method are of the GO and GTD may also increase due to the possibility of more spesame order as the brute-force FFT.
BRUTE-FORCE FFT
The computation times using cular points present for a nonparabolic reflector.
IV. CONCLUSION
( 1 )
Unlike many methods described in the literature, the brute-force FFT is most general in the sense that it applies to reflectors with arbitrary shape and boundary. It is an ideal method for developing a user-friendly general purpose reflector computer program.
reflector analyses, the brute-force FFT is just as accurate as ( 2 ) Within the high-frequency approximation used in all the other methods.
(3) Its computation time is in the same order of magnitude as those of other methods.
In the worst case (a parabolic reflector with circular aperture), it is three times slower than other methods that take advantage of the special geometry and use clever mathematical manipulations.
(4) The above time comparison is based on the fact that the FFT is performed using a software subroutine. For the Cyber 175 computer, the FFT computed using an array processor is 5 times faster than that using a software subroutine. Our message is that, as computer power improves, the brute-force FFT for reflector analysis will become more and more attractive.
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